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(57) Abstract 

The invention relates to a fire fighting apparatus comprising a plurality of spray heads (5a' to 5e'), a tube system (2\ 3a', 3e') for 
leading extinguishing medium from an extinguishing medium source (2') having a volume for extinguishing medium to the spray heads, 
at least one drive gas source for driving extinguishing medium at a high pressure via the tube system to the spray heads, and release 
means for activating at least one of the spray heads. In order that the fire fighting apparatus may have simple structure and installation 
characteristics and, in addition to that, be usable for providing extinguishing liquid along very long distances, said at least one drive gas 
source is coupled to a long tube (2') constituting part of the tube system in such a way that the tube together with said at least one drive 
gas source constitutes a hydraulic accumulator and the volume of the source of extinguishing medium is constituted by the volume of the 
tube at least to a substantial extent. 
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Fire fighting apparatus 

BACKGROUND OF THE INVENTION 

The invention relates to a fire fighting apparatus comprising a plu- 
rality of spray heads, a tube system for leading extinguishing medium from an 
5 extinguishing medium source having a volume for extinguishing medium to the 
spray heads, at least one drive gas source for driving extinguishing medium at 
a high pressure via the tube system to the spray heads and release means for 
activating at least one of the spray heads. Such fire fighting apparatuses are 
known e.g. from the International Patent Application with the publication num- 

10 ber WO 92/22353. 

Prior art fire fighting apparatuses comprise one container or a num- 
ber of containers for extinguishing medium, the containers being positioned 
adjacent to each other and arranged to deliver extinguishing medium via a 
tube system to spray heads or sprinklers. The length and shape of the tube 

15 system depend on the application and the operating principle. Fire fighting ap- 
paratuses for bigger spaces, such as hotels, ships and industrial buildings, 
often have long tube systems. 

The source of extinguishing medium of the fire fighting apparatuses 
in said applications can be e.g. the water mains, or a water container, from 

20 which water is pumped to the spray heads. Alternatively, the source of extin- 
guishing medium can be a water bottle, to which is coupled a pressure gas 
bottle capable of driving the water (or another extinguishing medium) out of 
the bottle to the spray heads. Such a combination constitutes a hydraulic ac- 
cumulator. 

25 Long tunnels are technically particularly difficult spaces to extin- 

guish a fire in. The tunnels can have a length of several kilometres - even 
some ten kilometres - and a diameter of e.g. 3 metres. The tunnels often con- 
tain cables. A cable fire may cause great damage. Extinction of a fire in such 
long tunnels is assumed to be so difficult to arrange for technically that, in 

30 most cases, the tunnels do not contain any fire fighting system at all. In case if 
the length of the tunnel is some kilometres and the intention is to lead extin- 
guishing liquid, such as water, into the tunnel via a tube from one end thereof 
to a distance of some kilometres from said tunnel end, a drive pressure so 
high is required that, on account of pressure losses in the tube, it cannot be 

35 generated, in practice. 


WO 99/13949 PCT/FI98/00712 


2 

BRIEF DESCRIPTION OF THE INVENTION 

The object of the present invention is to simplify the construction of 
such fire fighting apparatuses that are used for extinguishing fires in different 
major spaces and buildings and that are especially well suitable for use in long 
5 tunnels and the like. For this purpose, the invention is characterized in that 
said at least one drive gas source is coupled to a long tube constituting part of 
the tube system in such a way that the tube together with said at least one 
drive gas source constitutes a hydraulic accumulator and the volume of the 
source of extinguishing medium is constituted by the volume of the tube at 

10 least to a substantial extent. A long tube means in this connection primarily a 
tube having a length of the size of about 1 km and more. 

An especially preferred embodiment of the invention is character- 
ized in that a plurality of drive gas sources are arranged at a predetermined 
distance from each other along the tube. This embodiment suits particularly 

15 well for fighting fires in tunnels, the tube being in such applications a substan- 
tially straight tube. Here, the tube system has been built into the tunnel in the 
longitudinal direction thereof and the tube is preferably divided into a number 
of main sections, each one containing a drive gas source. The main sections 
are preferably divided into a number of zones, each one containing a group of 

20 spray heads or sprinklers. One group or several groups of spray heads or 
sprinklers are released at fire, when required. 

Preferred embodiments of the invention are presented in attached 
claims 2 to 12. 

An essential feature of the invention is to utilize the tube as a 
25 source of extinguishing medium for a hydraulic accumulator. Another essential 
feature is to position a number of drive gas sources along the tube, whereby 
the pressure losses can be kept on an acceptable level, and to use the tube 
as the source of extinguishing medium. This is possible, because the tube is 
long and may contain a relatively big volume of extinguishing medium. No 
30 separate liquid containers are needed for extinguishing liquid, when the tube 
is used as the source of extinguishing medium. The consumption of extin- 
guishing medium will be small, when the spray heads used are of a type pro- 
ducing mist-like spray. Such a spray head is presented e.g. in the International 
Patent Application with the publication number WO 92/22353. 
35 Thanks to the invention, a fire fighting apparatus has been provided 

which has a simple structure and installation and which is not dependent on 


WO 99/13949 


PCT/FI98/00712 


3 

outer drive sources, such as electricity and pumps, and which, in addition, 
suits especially well for extinguishing fires in long tunnels. There is no need of 
separate sources of extinguishing medium, such as liquid bottles, and these 
can be omitted. The fire fighting apparatus is environment friendly when the 
5 extinguishing medium is water-based liquid. 


BRIEF DESCRIPTION OF THE DRAWING 

In the following, the invention will be described by means of two 
embodiments with reference to the attached drawing, in which: 
10 Figure 1 shows a tunnel containing a fire fighting apparatus ac- 

cording to the invention; 

Figure 2 illustrates a drive source of the fire fighting apparatus; 

Figure 3 shows a cross-section of the tunnel of Figure 1 ; 

Figure 4 shows a tunnel containing another embodiment of the fire 
15 fighting apparatus of the invention; 

Figure 5 shows the drive source for the fire fighting apparatus of 
Figure 4; and 

Figure 6 shows a cross-section of the tunnel of Figure 4. 


20 DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 illustrates a tunnel 1 for cables, in which tunnel is mounted 
a fire fighting apparatus according to the invention. The tunnel is e.g. 10 km 
long. A tube system is positioned in the tunnel 1 extending from one end 
thereof to the other end, the system comprising a long tube 2, from which ex- 

25 tend shorter tubes 3a to 3e and 4a to 4e leading to spray heads or sprinklers 
5a to 5e and 6a to 6e, respectively. The spray heads may be of the type pre- 
sented in the International Patent Application with the publication number WO 
92/22353 and having a k factor of 1,9. The spray heads have at least two, but 
typically a plurality of nozzles, which are arranged geometrically in relation to 

30 each other in such a way and have such an opening and such a scattering 
angle that they produce a penetrating mist-like spray at high drive pressure. 
The consumption of extinguishing liquid is small in spite of that a long throw is 
achieved. The drive pressure is e.g. 70 bar. 

The length of the tube 2 is divided into a number of zones A, each 

35 of them having a length of 22.5 m. In Figure 1, a zone A has eight spray 
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heads, i.e. the spray heads 5b to 5e and 6b to 6e, the distance between the 
spray heads adjacent to each other being 7.5 m. The eight spray heads form a 
group of spray heads arranged to be released simultaneously in case of fire 
within the zone A. The upper spray heads 5b to 5e in the group are arranged 
5 to spray to the right along the tunnel 1 , while the lower spray heads 6b to 6e 
are arranged to spray in the opposite direction. Because the spray heads 5b to 
5e are arranged one after the other in Figure 1, the sprays intensify each 
other. This is also true of the spray heads 6b to 6e. In the vicinity of each 
spray head, a suction is built up by the spray head itself when spraying, said 

10 suction taking in the extinguishing medium that is sprayed out of the spray 
head positioned behind: for example, the suction at the spray head 5c takes in 
the extinguishing medium coming from the spray head 5b. The suction at the 
spray head 6e is capable of taking in part of the extinguishing medium coming 
from the spray head 5d, and the suction at the spray head 5b is capable of 

15 taking in part of the extinguishing medium coming from the spray head 6c, 
though these spray heads are directed in the opposite direction. In this way, a 
circulation of mist-like extinguishing medium is provided upon activating the 
spray heads, which medium extinguishes the fire effectively. Reference nu- 
merals 7a to 7e indicate solenoid valves, or another type of valves, making the 

20 spray heads be released in the group desired. Accordingly, the solenoid valve 
7a controls the spray heads 5a and 6a; and the solenoid valves 7b to 7e con- 
trol the spray heads 5b to 5e and 6b to 6e. Figure 1 shows a situation in which 
the spray heads 5b to 5e and 6b to 6e have been released, while the spray 
heads 5a and 6a in the adjacent zone have not been released. The maximum 

25 number of spray heads being released at a fire may e.g. be 8 + 4 + 4, the 
spray heads existing in three adjacent zones A. At fire extinction, a demand for 
a 10 min extinction by means of four spray heads may be 47 I gas at a pres- 
sure of 150 bar together with 150 I water or water-based liquid. In case if the 
maximum number of spray heads, i.e. 16, are released during a time of 30 

30 min, 3 x 4 x 150 I = 1800 I water is required. At the beginning of the spraying, 
the maximum pressure in the spray heads is kept at about 100 bar. 

The reference numerals 8a and 8b indicate fire detector devices. 
These can be smoke detectors, detectors sensitive to heat or, in principle, any 
detectors giving a signal to the solenoid valves 7a to 7e. The fire detector 8a 

35 gives a signal to the solenoid valve 7a and opens this, while the fire detector 
8b gives a signal to the solenoid valves 7b to 7e and opens these. 
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Figure 2 shows that the tube 2 comprises nitrogen bottles 9 to 12 
and stop/opening valves 13 to 15 arranged in such a way that there always is 
one nitrogen bottle and one stop valve at the distance of 1 km. The nitrogen 
bottles 9 to 12, which together with the tube 2 form hydraulic accumulators, 
5 provide the extinguishing medium in the tube with a high pressure. The vol- 
ume of the nitrogen bottles 9 to 12 is 50 litres and the pressure is 250 bar. The 
pressure loss in the tube 2 will be 133 bar at the maximum for the parameters 
stated. The loading pressure may preferably be within the pressure range of 
30 to 400 bar, preferably 100 to 300 bar, depending on the length of the tun- 
10 nel. 

When the tube 2 is 1 0 km long and has an outer diameter of 25 mm 
and a wall thickness of 2.5 mm, the content of the tube will be about 3000 li- 
tres. Accordingly, the tube 2 contains about 3000 litres of water or water- 
based liquid, when the installation is in a standby state and the apparatus is 

15 ready to be released. 

To begin with, the water in the tube 1 is obtained from a water 
mains 16 at a pressure higher than 3 bar. Reference numeral 17 indicates a 
filter and reference numeral 19 a valve enabling a filling of the tube 2. The 
valve 19 is open when the filling of the tube 2 with water is started. After the 

20 tube has been filled, the valve 19 is closed. 

Figures 4 to 6 show another embodiment of the invention. Refer- 
ence numerals used in the Figures 4 to 6 correspond to those used in the Fig- 
ures 1 to 3 for the respective parts, an apostrophe being an extra addition. The 
embodiment of Figures 4 to 6 differs from the embodiment of Figures 1 to 3 

25 therein that spray heads 5b s to 5e' in a group of spray heads or sprinklers to 
be released simultaneously are directed (orientated) differently. In the em- 
bodiment of Figure 4, a circulation of a mist of extinguishing medium is not 
provided, but all spray heads 5a', 5b' to 5e' spray downwards. It is conceivable 
that spray heads (not shown) are arranged downwards in the tunnel V to 

30 spray in the direction towards the spray heads 5e\ 5b' to 5e' to provide a cir- 
culation of extinguishing medium, as described above. Another difference is 
that the tube 2* is arranged in a separate channel outside the tunnel 1'. A fur- 
ther difference is that only one solenoid valve T controls a whole group of 
spray heads 5b 1 to 5e' or sprinklers. From Figure 6 appears that the cross- 

35 section of the tunnel V is rectangular and from Figure 5 appears that the 
length of the tunnel is 3.6 km. No fire detector is drawn in Figure 4, though it 
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may exist, as described in connection with Figure 1. In case if 5b' to 5e' indi- 
cate sprinklers, i.e. spray heads with an ampoule being released by heat, the 
release of the group of sprinklers can be arranged to occur with any sprinkler 
of the group, whereby this releases the other sprinklers belonging to the 
5 group, preferably as described in the International Patent Application with the 
publication number WO 93/10860. 

The invention is described above by means of one embodiment 
only, and therefore, it is pointed out that the details of the invention can be im- 
plemented in many ways within the scope of the attached claims. Accordingly, 

10 the length of the tube 2 may vary from the described one. In the application of 
the invention for extinguishing a fire in a tunnel, the tube length referred to is of 
the size of at least about 1 km and typically several kilometres, though a tube 
length. of only some hundred metres can be actual in certain applications. It is 
conceivable that sprinklers, i.e. spray heads with separate release means, 

15 such as ampoules bursting at increased temperature, are possible instead of 
spray heads receiving a signal from a detector. Hereby, it is a sprinkler of a 
group of sprinklers in a zone (A) which makes the other sprinklers belonging to 
the zone be released. The fire fighting apparatus may comprise both sprinklers 
and spray heads, e.g. in such a way that a sprinkler is arranged in each zone 

20 (A) to release the spray heads existing in said zone. The length of the zones 
may vary as may the number of spray heads/sprinklers in the zones. Instead 
of nitrogen, the content of the gas bottles can be carbon dioxide, argon or an- 
other gas suitable for the purpose or a gas mixture at high pressure. The fire 
fighting apparatus may be installed in major spaces other than a tunnel, as 

25 was mentioned earlier. 
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CLAIMS 

1. A fire fighting apparatus comprising a plurality of spray heads (5a 
to 5e, 6a to 6e; 5a\ 5b' to 5e'), a tube system (2, 3a to 3e, 4a to 4e; 2\ 3a', 
3e') for leading extinguishing medium from an extinguishing medium source 

5 having a volume for extinguishing medium to the spray heads, at least one 
drive gas source (9 to 12; 9' to 12') for driving extinguishing medium at a high 
pressure via the tube system to the spray heads and release means (8a, 8b) 
for activating at least one of the spray heads, characterized in that 
said at least one drive gas source (9 to12; 9' to 12') is coupled to a long tube 
10 (2; 2') constituting part of the tube system in such a way that the tube together 
with said at least one drive gas source constitutes a hydraulic accumulator and 
the volume of the source of extinguishing medium is constituted by the volume 
of the tube at least to a substantial extent. 

2. A fire fighting apparatus according to claim 1, character- 
15 i z e d in that a plurality of drive gas sources (9 to 12; 9' to 12') are arranged 

at a predetermined distance (I) from each other along the tube (2; 2'). 

3. A fire fighting apparatus according to claim 2, character- 
ized in that a stop/opening valve (13 to 15; 13' to 15') for closing and open- 
ing the flow of extinguishing medium in the tube (2; 2') is arranged between 

20 individual drive gas sources (9 to 12; 9' to 12'). 

4. A fire fighting apparatus according to claim 2, character* 
i z e d in that the tube (2; 2') is divided into a number of main sections (I), 
each of them containing a drive gas source (9; 9') having a high pressure. 

5. A fire fighting apparatus according to claim 4, character- 
25 i z e d in that the drive gas sources are constituted by nitrogen bottles (9; 9') 

having a pressure of 30 to 400 bar. 

6. A fire fighting apparatus according to claim 4, character- 
ized in that the main sections (I) comprise a number of zones (A), each of 
them containing a group of spray heads (5b to 5e, 6b, 6e; 5b' to 5e') or sprin- 

30 klers. 

7. A fire fighting apparatus according to claim 6, character- 
ized in that release means (8a, 8b) are arranged along the tube (2; 2*) 
within the zones (A) for releasing a group of spray heads (5b to 5e, 6b to 6e; 
5b' to 5e') belonging to respective zone. 

35 8. A fire fighting apparatus according to claim 7, character- 

ized in that each group of spray heads (5b to 5e, 6b to 6e; 5b' to 5e') con- 
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tains a solenoid valve (7b to 7e; 7') to control at least one spray head belong- 
ing to the group (5b to 5e, 6b to 6e; 5b' to 5e'). 

9. A fire fighting apparatus according to any one of the preceding 
claims for being used in a tunnel (1; 1'), characterized in that the 

5 tube system (2, 3a to 3e, 4a to 4e; 2\ 3a\ 3e') follows the longitudinal direction 
of the tunnel (1; 1'). 

10. A fire fighting apparatus according to claim 9, character- 
ized in that the spray heads comprise first spray heads (5b to 5e) arranged 
in an upper part of the tunnel (1 ) and second spray heads (6b to 6e) arranged 

10 in a lower part of the tunnel, whereby the first spray heads are arranged to 
spray mainly in the opposite direction with respect to the second spray heads. 

1 1 . A fire fighting apparatus according to claim 1, character- 
ized in that the spray heads (5a to 5e, 6b to 6e; 5a' to 5e') are of a type ca- 
pable of producing a mist-like spray. 

15 12. A fire fighting apparatus according to claim 1, character - 

i z e d in that the extinguishing medium is water-based liquid. 
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